reported faults in bedrock and overlying Quaternary sediments in the Rouge River Valley, at the eastern end of metropolitan Toronto. They concluded that the features were neotectonic, and they stated that those features had "important implications for regional seismic hazard assessment because they occur within 7 km of the Pickering nuclear power plant." We believe that their conclusions require a knowledge of cause and effect that is not demonstrated in the paper. Additionally, we believe that the interpretation of the field data is open to question, as we summarize here and as we discussed at length in Adams et al. (1993) .
As an aside, we note that even if the faulting had been produced by a large prehistoric earthquake, which we regard as unlikely, the great age and single known episode of faulting (one event in about 125,000 yr) does not warrant the conclusion that an important active fault may have been identified, as alluded to in Mohajer et al. (1992) . In addition, the evidence for neotectonic activity from contemporary earthquakes is also weak. Mohajer et al. claimed that the Rouge River faults lie "within a zone marked by the intersection of three major lineaments" that "may be seismically active." However, A. E. Stevens (unpublished) has suggested that seismicity in the Lake Ontario region is characterized by intermittent, scattered activity without any evidence for an elevated level of seismicity near the Rouge River site.
Following the publication of the Mohajer et al. paper, and in their company, we examined the two sections they described, as well as an additional Quaternary exposure (section F137 of Karrow, 1967) in the right bank, 50 m upstream of section 3. Note that the "section 3" discussed extensively in Mohajer et al. (1992) is the one marked "2" in the inset of their Figure 2 . They did not mention the additional section in their paper, but showed glaciotectonic folding and faulting involving both bedrock and Quaternary sediment.
We have concluded (Adams et al., 1993) that the published descriptions of sections 1 and 3 are basically sound, but we have noted that the faults at section 3 (1) have constant throw from bottom to top, except for one fault (center left in Fig. 3 of Mohajer et al., 1992 ) that shows downward-decreasing offset; (2) represent only one episode of displacement in about 125,000 yr; (3) predate the end of the last glacial advance (ca. 13 ka); (4) are dominantly normal, representing 5-8 m of extension from north-northeast to south-southwest; and (5) are within 50 m of exposures that show glaciotectonic thrusting of bedrock and folding and faulting of Quaternary sediments (Adams et al., 1993, p. 7-8) .
We therefore consider the interpretation of the faulting given in Mohajer et al. (1992) to be open to dispute. We have examined nine possible mechanisms capable of producing such faulting: landsliding, valley-floor uplift, stress relief, near-surface release of glacially induced stresses, hydrostatic jacking of bedrock blocks, glaciotectonism (ice push), melting of glacier blocks or ground ice, surface faulting from a large normal-faulting earthquake (as apparently favored by Mohajer et al., 1992) , and hanging-wall faulting from a large-reverse faulting earthquake. We believe that glaciotectonic processes, whose effects are visible nearby at the same stratigraphic level, are sufficient to explain the observed features and that they provide a better explanation than neotectonics for the extremely large amount of extension observed. Although Mohajer et al. (1992) dismissed glaciotectonic processes on the grounds that they are "overwhelmingly compressional," we note that spectacular caves under Montreal have resulted from metres of glaciotectonic extension near the base of an enormous displaced limestone block (Schroeder et al., 1986) and that normal faulting is far from uncommon in glaciotectonized sedimentary sequences (e.g., van der Wateren, 1987) . That the area that is now Toronto was previously subjected to extensive glaciotectonism (Karrow, 1967; Hicock and Dreimanis, 1992) further suggests that this mechanism is also responsible for the formation of the Rouge River Valley faults.
Although we consider glaciotectonic action to be the likeliest cause of the faulting, should definitive evidence be required, we suggest (Adams et al., 1993, p. 25) shallow drilling and additional detailed mapping to establish whether the bedrock is indeed in situ, and thus to determine the total bedrock offset at depth, and the dip of the failure plane.
We find illogical and misleading Mohajer et al.'s (1992, p. 1006) concluding phrase "Irrespective of the origin of the Quaternary normal faults, the presence of these faults may have seismotectonic implications for metropolitan Toronto and the nearby nuclear facilities" (emphasis added). As we noted above, there are alternative explanations for the faults, the most plausible of which have absolutely no implications for evaluating contemporary earthquake hazard. We are pleased that our paper has generated the interest that it has, particularly from the Geological Survey of Canada (GSC). Following publication of our paper, seven members of the GSC went to the Rouge River in December 1992 and spent approximately two hours there examining three exposures.
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The GSC has the mandate to undertake seismic hazard assessments in Canada. Among those they made in the area of western Lake Ontario, which encompasses the Rouge River valley, was one to provide a design basis seismic ground motion (DBSGM) for Ontario Hydro's nuclear reactors at Darlington (Basham, 1975) . The DBSGM was determined without any geological input, a point repeatedly acknowledged by Basham (1975) . Maps published by the GSC show that western Lake Ontario has a very low seismic risk. We disagree, on the basis of our work and that of Wallach and Mohajer (1990) which integrates geological, geophysical, physiographic, and seismological information. Wallach and Mohajer (1990) noted that if the St. Lawrence rift system extends upstream through Lakes Ontario and Erie, as proposed in three different papers by Adams and Basham (e.g., 1991) , then an earthquake of M = 7 in western Lake Ontario must be considered to be a credible event. Adams and Basham (1991) have since retreated from their position regarding extension of the St. Lawrence rift system, although Adams et al. (1993) reported that their current thinking also allows for an earthquake of M = 7 in the Lake Ontario-Lake Erie region.
Despite our opinion about seismic hazard in western Lake Ontario, we carefully pointed out that the origin of the normal faults in the Rouge River is not known. Nonetheless, we acknowledge that the word "neotectonic" in the title connotes a bias toward crustally related tectonic forces producing the normal faults and, in retrospect and in the absence of definitive information, we believe that the term "geologically recent" would have been more suitable.
In the second paragraph of their comment, Adams et al. state that "even if the faulting had been produced by a large earthquake, which we regard as unlikely, the great age and single known episode of faulting (one event in 125,000 yr) does not warrant the conclusion that an important fault may have been identified. ..." Several points must be addressed. Earthquakes do not produce faults. When the shear strength across a fault is exceeded, in response to ambient stress application, sudden movements along the fault cause release of stored-strain energy which produces earthquakes. Too, because something is regarded as unlikely does not mean that it is unlikely. This was demonstrated by the November 25, 1988, m bLg = 6.5 Saguenay earthquake and underscored by representatives of the GSC, including Adams. According to North et al. (1989) , "the location and depth of the earthquake . . . came as a surprise." As for the frequency and age of the faulting, the number of events is unknown, and the faults cut the Scarborough Formation, which is about 70 ka (Eyles and Williams, 1992) . The faults themselves are truncated by the 12-13 ka Halton Till, meaning that the faulting occurred in the interval between 70 and 12-13 ka. Consequently, we find the statement in the second paragraph of Adams et al.'s Comment to be misleading.
In their Comment, Adams et al. emphasize the occurrence of glacially induced deformation in what is now the Toronto area and, in particular, in an exposure near our section 3, the implication of their emphasis being that if the deformation nearby were produced by some glaciotectonic phenomenon, that same phenomenon must also be responsible for the normal faults at section 3. Coexistence of different structures does not prove cogenesis. For example, boreholes in limestone, offset in a reverse sense along a surface that strikes northwest, coexist with northwest-oriented normal faults near Ottawa (J. L. Wallach, personal commun.). Drag, indicative of confining pressure that exceeds the current ambient surface pressure under which the borehole displacement occurred, is associated with some of those faults. Though parallel to each other, the aforementioned normal and reverse faults are neither cogenetic nor coeval. The sedimentary rocks near section 3 are deformed by a rather large fold (overturned to the northeast), several smaller folds (also overturned to the northeast), and northwest-striking, southwest-dipping reverse faults. These structures suggest that the sedimentary strata were subjected to simple horizontal shear resulting from the translation of a superincumbent load to the northeast relative to the underlying material. The normal faults at section 3 resulted from lengthening of the bedrock and the overlying Pleistocene section, and are kinematically incompatible with the mentioned nearby deformation.
We are currently undertaking a seismic monitoring program and additional field geological and geophysical investigation because we do not know how the normal faults formed. Because of the very close proximity to the Pickering nuclear generating station, we stand by the conclusion of our paper (Mohajer et al., 1992 (Mohajer et al., , p. 1006 , that "these faults may have seismotectonic implications. . . ." Until it can be proven, with a compelling data set, that the faults resulted from glacial action, they cannot be summarily dismissed.
